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Ecological Suitability of Paris polyphylla var. yunnanensis in
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Abstract: The impact of climate change on the ecological suitability of species is a crucial concern for
biodiversity conservation. This study employed a combination of 128 reliable distribution records of Paris
polyphylla var. yunnanensis in China and 32 bioclimatic variables utilizing the MaxEnt model and ArcGIS
software, in order to investigate the primary ecological factors that influence the distribution of ecological
suitability for this species. Furthermore, we have made projections regarding the spatial distribution pattern of
potential suitable areas and the trajectory of centroid displacement during the last glacial maximum, the middle
holocene, the present, and future periods (2050s, 2070s) under three distinct greenhouse gas emission scenarios
(RCP2.6, RCP4.5, RCP8.5). The findings indicate that the MaxEnt model exhibited a remarkable level of
precision in its predictions, as evidenced by a mean AUC value of 0.951 across all time periods. Notably, the
geographical distribution of the studied entity was primarily influenced by several significant bioclimatic factors,
namely precipitation annually, seasonality of temperature, warmest quarter precipitation, and elevation. Since

the last glacial maximum, the areas of significant change in the potential habitat of Dianzhilou have been

WimE#A: 2023-12-26 MR H AR EHEA: 2024-07-18

URL: https://doi.org/10.13430/j.cnki.jpgr.20231226002

S —VEH TSI 10 259 IR 42 ST, E-mail : 18469195080@163.com; 50K Ny JL [ 55— %

WFVER  ftma  WEFE 07 R 25 58001 & 51 , E-mail : xfrong99@163.com

EEWHE: E % A K% 2k & (82060694, 81860674) 5 z 15 4 P £ 11 & 5 H (202304B1090004) 5 z 15 4 FH £ N A F1-F & i &
(202105AG070012)

Foundation projects: The National Natural Science Foundation of China (82060694, 81860674) ; Science and Technology Project of Yunnan

Province(202304B1090004 ) ; Yunnan Science and Technology Talent and Platform Program (202105AG070012)



1602 Mo om w2 i 25 %

concentrated in the high habitability zone. Particularly, under the projected scenario of high greenhouse gas
emissions in the future. In this scenario, the area of shrinkage reaches a maximum of 16.86x10* km*, primarily
concentrated in the northeastern region of Sichuan province. Simultaneously, the analysis of centroids revealed a
tendency for the distribution of P. polyphylla var. yunnanensis to shift towards latitudes and altitudes of greater
magnitude in response to climate change scenarios. These findings suggested that global warming contributed to
the contraction of areas highly conducive for P. polyphylla var. yunnanensis. Consequently, the outcomes of this
study furnish a theoretical framework for the judicious utilization of wild resources pertaining to P. polyphylla
var. yunnanensis.

Key words: Paris polyphylla var. yunnanensis; climate change; MaxEnt model; potential suitable area
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Fig.1 Distribution points of P. polyphylla var. yunnanensis after data cleaning
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Table 1 Evaluation of dominant ecological variables
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Fig.2 Heat map of correlationship of bioclimatic variables affecting potential dlstrlbutlon of P. polyphylla var. yunnanensis
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Fig.4 Response curve of P. polyphylla var. yunnanensis to bioclimatic variables
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Fig.5 The ROC curve of MaxEnt model prediction
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Table 2 Different periods of suitable zone for P. polyphylla var. yunnanensis area and percentage
. R A X i A: X T A X v
BE X = o BIBAK
. Lowly Moderately Highly .
Non-suitable area . X . Total suitable area
fisf 449 suitable area suitable area suitable area
Period T Atk [ ditt T Akt [ ditt A Hitt
(x10*km?) (%) (x10*km?) (%) (x10*km?) (%) (x10*km?) (%) (x10*km?) (%)
Area Percentage Area Percentage Area Percentage Area Percentage Area Percentage
ER/NY & 794.27 82.7 70.90 7.4 46.48 4.8 48.35 5.0 165.73 17.3
LGM
S 811.15 84.5 79.99 8.3 29.94 3.1 38.92 4.1 148.85 15.5
MH
METE C 799.57 83.3 89.82 9.4 34.23 3.6 36.38 3.8 160.43 16.7
2050s RCP2.6  805.09 83.9 88.15 9.2 32.54 3.4 34.23 3.6 154.91 16.1
2050s RCP4.5  792.94 82.6 97.13 10.1 36.74 3.8 33.19 35 167.06 17.4
2050s RCP8.5  790.24 823 102.54 10.7 33.31 35 33.92 35 169.76 17.7
2070s RCP2.6  795.44 82.9 94.52 9.8 36.11 3.8 33.92 3.5 164.56 17.1
2070s RCP4.5  793.30 82.6 96.66 10.1 36.29 3.8 33.76 35 166.70 17.4
2070s RCP8.5  789.94 823 99.08 10.3 39.50 4.1 31.49 33 170.06 17.7

RCP : ML [ J44% s RCP2.6 : T 2 UMAHET % 5 s RCP4.5 - iR 3 AUt HET 1 s RCP8.S - T 38 AU s HER IS 5% TR

LGM: Last glacial maximum; MH: Mid holocene; C: Current; RCP: Representative concentration pathways; RCP2.6: Low concentration
greenhouse gas emission scenario; RCP4.5: Medium concentration greenhouse gas emission scenario; RCP8.5: High concentration greenhouse gas

emission scenario; The same as below

80°E 100°E 120°E 80°E 100°E 120°E 80°E 100°E 120°E

z \ //,

50°N

30°N

10°N

(6)



9 SRORIGEE « SRR 7 T B E R v [ 0 A PR 1607

80°E 100°E 120°E 80°E 100°E

120°E 80°E 100°E 120°E

50°N

. 2050sRCP2.6, ¢ '

30°N

10°N

. 2050sRCP4.5, < 7\

. 2050sRCP8.5 < /'

50°N

30°N

10°N

0__1300 2600 %

4@ AE X Non-suitable area | | {IG#EEIX. Lowly suitable area HhiE A X Moderately suitable area - =i AL IX. Highly suitable area
Be6 ARSBELTHESE TEREZEESEXTN

Fig.6 Potential distribution of P. polyphylia var. yunnanensis under different climate scenarios
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Table 3 Period-related spatial changes in the habitat of P. polyphylla var. yunnanensis

T (x10*km?) Area A5 fk % ( %) Change rate
) Period Wi s kX LIRS fA X HekIX
Expansion Unchanged Contraction Expansion Unchanged Contraction
RUEKIH LGM 14.62 151.13 9.22 9.1 94.3 5.7
iR MH 4.19 144.65 15.70 2.6 90.2 9.8
2050s RCP2.6 3.53 151.26 9.08 22 94.3 5.7
2050s RCP4.5 12.04 154.89 5.45 7.5 96.6 34
2050s RCP8.5 16.41 153.28 7.08 10.2 95.6 4.4
2070s RCP2.6 8.41 156.11 4.23 5.2 97.4 2.6
2070s RCP4.5 10.23 156.36 4.00 6.4 97.5 2.5
2070s RCP8.5 17.24 152.69 7.61 10.8 95.3 4.7
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Fig.7 Suitable distribution changes of P. polyphylla var. yunnanensis under different climate change scenarios
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Table 4 Alternational trends of longitude and latitude of P. polyphylla var. yunnanensis under different climatic scenarios

. RUGEIKI  Aprth iy YATe 2050s 2070s
st Period
LGM MH C
RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5
i Latitude 26°57' 26°50' 26°53' 26°58’ 27°9’ 27°2' 27°17' 27°40’ 27°39’
2% Longitude 103°33’ 102°48' 102°3’ 102°16" 102°8’ 101°59' 102°19' 102°11’ 101°34"
14K (m)Elevation 1897 1880 1591 2304 1975 2074 1962 1608 2570
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Fig.8 Location of centroid shift of high suitable zone of P. polyphylla var. yunnanensis under different climatic scenarios
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